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Preliminary analyses on the climatological features of precipitation  
characteristics and large-scale atmospheric fields on the heavy rainfall days  
in the eastern part of Japan during the mature stage of the Baiu season 
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Rainfall characteristics and large-scale atmospheric fields on the “heavy rainfall days” (with more than 50 
mm/day) in the mature stage of the Baiu season (16 June ~ 15 July) at Tokyo in the eastern part of the Japan 
Islands were examined, based on the daily and the hourly precipitation data from 1971 to 2010. 
Appearance frequency of the “heavy rainfall days” at Tokyo attained only about 1/3 of that at Nagasaki in 
the western Japan. Furthermore, it is noted that about half of the “heavy rainfall days” at Tokyo were related 
to the typhoon. In detail, about half of the typhoon cases were associated with the direct approach of a 
typhoon (referred to as Pattern A, hereafter), the other half corresponded to the situation when the Baiu front 
also stagnated around Kanto District with a typhoon to the southwest of Kanto (Pattern B). 
Although the contribution of the intense rainfall with more than 10 mm/h to the total precipitation was 
large in Pattern A, that with less than 10 mm/h was dominant in Patterns B and C (Pattern C: meso-α-scale 
cyclone on the Baiu front approaching to the Kanto District). It is noted that about half of the “heavy rainfall 
days” corresponded to these pattern. In other words, unlike the localized torrential rain in western Japan, the 
“heavy rainfall days” due to the duration of “not-so-intense-rain” appeared rather frequently in the eastern 
part of Japan even in the Baiu season. 
In both Patterns B and C, relatively strong low-level southerly wind associated with the disturbance (a 
typhoon or a meso-α-scale cyclone) invades into the baroclinic zone in the basic field sustained as the 
sowthwestern edge of the cool Okhotsk air mass. It is interesting that the “heavy rainfall days” there due to 
the contribution of the persistent “not-so-intense-rain” occur just in such situation. 
 
Keywords: rainfall characteristics in eastern Japan, heavy rainfall in eastern Japan in Baiu season, rainfall 
climatology 
 
I. ࡣࡌࡵ࡟ 
ᮾ࢔ࢪ࢔ࡢᬮೃᮇ࡟ࡣ㸪㢧ⴭ࡞ள⇕ᖏ๓⥺ᖏࡢ୍✀
࡜ࡋ࡚‽ᐃᖖⓗ࡞㞼ᖏ࡛࠶ࡿᱵ㞵๓⥺ࡀฟ⌧ࡍࡿࠋࡑ
ࡇ࡛ࡢከ㔞ࡢ㝆Ỉࡣ㸪໭ኴᖹὒ㧗Ẽᅽࡢ໭す⦕࡛ࡢୗ
ᒙࡢᙉ࠸༡㢼ᡂศ࡟ࡼࡿከ㔞ࡢỈ⵨Ẽ㍺㏦࡟కࡗ࡚
㈥ࢃࢀ࡚࠸ࡿࠋࡲࡓ㸪ࡑࡢ㝿࡟㸪㧗┦ᙜ ఩ࡢẼሢࡀ
ୗᒙ࠿ࡽὶධࡍࡿࡇ࡜࡟క࠺ᡂᒙࡢ୙Ᏻᐃ໬࡟ࡼࡾ
✚஘㞼ࡢάືࡀάⓎ໬ࡋ㸪㇦㞵ࡀ㢖ฟࡋࡸࡍ࠸≧ἣࡀ
⥔ᣢࡉࢀࡿ㸦Ninomiya 1984; Kodama 1992, 1993; 
Ninomiya and Tatsumi 1980㸧ࠋࡋ࠿ࡶ㸪Ninomiya et al. 
(1981, 1988a, 1988b), Ninomiya and Akiyama (1992)ࡽࡀ
ᣦ᦬ࡋࡓࡼ࠺࡟㸪す᪥ᮏࡢᱵ㞵๓⥺௜㏆࡟ฟ⌧ࡍࡿ㇦
㞵ࢩࢫࢸ࣒ࡣ㸪࣓ࢯ α㸪β㸪γࡢ࣐ࣝࢳࢫࢣ࣮ࣝᵓ㐀࡟
⤌⧊໬ࡉࢀࡓ✚஘㞼ࡢ㞟ᅋ࠿ࡽ࡞ࡾ㸪᫬✵㛫ⓗ࡟㞟୰
ࡋࡓ㝆㞵ࡀ⬦ືࢆ⧞ࡾ㏉ࡋ࡞ࡀࡽ࠶ࡿ⛬ᗘᣢ⥆ࡋࡸ
ࡍ࠸ࡇ࡜ࡀᣦ᦬ࡉࢀ࡚࠸ࡿࠋ 
ࡲࡓ㸪᪥㝆Ỉ㔞࡟ᇶ࡙ࡃẼೃᏛⓗゎᯒ࡟ࡼࢀࡤ㸪᪥
ᮏิᓥࡢᱵ㞵ᮇ࡟࠾ࡅࡿ኱㞵᪥㸦ᮏ✏࡛ࡣ㸪50 mm/
᪥௨ୖࡢ᪥ࢆࠕ኱㞵᪥ࠖ࡜࿧ࡪࡇ࡜࡟ࡍࡿ㸧ࡢฟ⌧㢖
ᗘࡣ㸪す᪥ᮏ㸦≉࡟஑ᕞ㸧ࡢ᪉ࡀᮾ᪥ᮏࡼࡾࡶ㧗࠸ࠋ
ࡲࡓ㸪ࡑࢀࢆ཯ᫎࡋ࡚ᱵ㞵ᮇࡢ⥲㝆Ỉ㔞ࡶす᪥ᮏഃࡀ
኱ኚ኱ࡁࡃ࡞ࡿ࡜࠸࠺㸦Ninomiya and Mizuno 1987; ຍ
⸨ 1989a, 1997㸹ຍ⸨࣭ຍ⸨ 2006㸹ຍ⸨࣭ᮾ 2013㸧ࠋ 
࡜ࡇࢁ࡛㸪ᮾ᪥ᮏഃࡢᱵ㞵๓⥺ࡣ㸪す᪥ᮏഃ࡜㐪ࡗ
࡚෭ᾴ࡞࣮࢜࣍ࢶࢡᾏẼᅋࡢ༡す⦕࡟఩⨨ࡋ㸪ᖹᆒሙ
࡜ࡋ࡚ࡣẚ㍑ⓗᏳᐃ࡞ᡂᒙ࡛ഴᅽᛶࡶᙉ࠸㸦Akiyama 
26 ᯇᮏ೺࿃࣭ຍ⸨ෆ⸝㐍࣭኱㇂࿴⏨ 
1973; Kato 1985, 1987, 1989b; Ninomiya and Muraki 
1986; Ninomiya 1989, 2000㸧ࠋࡇࡢࡼ࠺࡞ሙࡢ୰࡛㸪኱
㝣࠿ࡽ࣓ࢯ αࢫࢣ࣮ࣝࡢ✚஘㞼⩌㸦ࢡࣛ࢘ࢻ࣭ࢡࣛࢫ
ࢱ࣮㸧ࡀᮾ᪥ᮏࡲ࡛㛗⥆ࡁࡋ࡚ᮾ㐍ࡋࡓ㝿࡟㸪ᮾ᪥ᮏ
ഃ࡛ࡣഴᅽ୙ᏳᐃἼ࡜ࡋ࡚ࡢపẼᅽ࡟ఝࡓ㞼ࡢ≉ᚩ
࡟ኚ໬ࡋࡓ஦౛ࡢሗ࿌ࡶ࠶ࡿ㸦Ninomiya et al. 1981, 
1988a, 1988b㸧ࠋ୍᪉㸪Ninomiya (1989)ࡣ㸪࣓ࢯ αࠥ⥲
ほつᶍࡢᨐ஘࡟⤌⧊໬ࡉࢀࡓ㞼ࢩࢫࢸ࣒ࡢ୰࡛ࡢ✚
஘㞼⩌ࡢฟ⌧㢖ᗘࡀ㸪ࡲࡉ࡟ୖ㏙ࡢす᪥ᮏഃ࡜ᮾ᪥ᮏ
ഃࡢ≉ᚩࡢ㔜࡞ࡗࡓᱵ㞵᭱┒ᮇࡢ᪥ᮏิᓥ௜㏆࡛኱
ࡁࡃ࡞ࡿࡇ࡜ࢆᣦ᦬ࡋࡓ㸦 “Monthly Report of 
Meteorological Satellite Center”ࡢࢹ࣮ࢱ㞟࡟ᥖ㍕ࡉࢀ
ࡓ㞼ゎᯒᅗ㸦ࢿࣇ࢔ࢼࣜࢩࢫ㸧࡟࠾࠸࡚”Major Cloud 
System”࡜࿧ࡤࢀࡿࢩࢫࢸ࣒㸧ࠋࡲࡓ㸪ᱵ㞵๓⥺ୖࡢ⥲
ほつᶍపẼᅽࡢ๓⥺ࠥᬮᇦ௜㏆࡟࠾ࡅࡿ஑ᕞ࡛ࡢ㇦
㞵ࡢ஦౛ゎᯒ࡟ࡼࢀࡤ㸪ࡑࡢ௜㏆࡛ࡢᑐὶᛶ㝆Ỉ࡟క
࠺㞟୰㇦㞵ࡔࡅ࡛࡞ࡃ㸪 ᬮ๓⥺๓㠃㸦ᮾ᪥ᮏࡶྵࡵ
ࡓᮏᕞഃ㸧࡛ ࡢᒙ≧ᛶ㝆Ỉ࡟క࠺ᐤ୚ࡶ㸪᫬✵㛫ⓗ࡟
✚ศࡍࡿ࡜Ỵࡋ࡚ᑠࡉࡃ࡞࠸ࡇ࡜ࡶሗ࿌ࡉࢀ࡚࠸ࡿ
㸦Ninomiya 1978; Ninomiya and Yamazaki 1979㸧ࠋ 
ణࡋ㸪す᪥ᮏࡢᱵ㞵๓⥺௜㏆࡛ࡢ㞟୰㇦㞵࡟㛵ࡍࡿ◊
✲ࡣᩘከ࠸ࡶࡢࡢ㸪ᱵ㞵ᮇࡢᮾ᪥ᮏ࡛ࡢ኱㞵᫬ࡢ㝆Ỉ
≉ᛶࡸ㛵㐃ࡋࡓ኱Ẽ㐣⛬࡟㛵ࡍࡿ⣔⤫ⓗ࡞グ㏙ࡣ୙
༑ศ࡛࠶ࡿࠋ࡜ࡇࢁ࡛㸪౛࠼ࡤᆅ⌫ ᬮ໬࡟కࡗ࡚㸪
ᱵ㞵๓⥺ࡢᙳ㡪ࡢཷࡅ᪉ࡢኚ໬࡟క࠺᪥ᮏิᓥ௜㏆
࡟࠾ࡅࡿኟࡢ㝆Ỉࡢኚ໬ࡢྍ⬟ᛶࡶᣦ᦬ࡉࢀ࡚࠸ࡿ
ࡀ㸦౛࠼ࡤ㸪Ẽ㇟ᗇࠗ ␗ᖖẼ㇟࣏࣮ࣞࢺ 2005 㸪࠘Kanada 
et al. 2012㸪ᮌᮏ 2005㸪➼㸧㸪ࡑࡢලయⓗ࡞ኚ໬ࡢ≉
ᚩࡸ㐣⛬ࢆᥦ♧ࡍࡿࡓࡵ࡟ࡣ㸪ࠕ⌧ᅾࡢ࡝ࡢࡼ࠺࡞ᇶ
ᮏⓗ≧ἣ࡟࡝ࡢࡼ࠺࡞ኚ໬ࡢせᅉࡀຍࢃࡿࡇ࡜࡛㸪࡝
࠺࠸ࡗࡓᛂ⟅ࢆ♧ࡍࡢ࠿ࠖࠋ ࢆ᫂☜࡟⌮ゎࡍࡿᚲせࡀ
࠶ࡿࠋ 
ࡋ࠿ࡋ㸪ᱵ㞵ᮇࡢす᪥ᮏഃ࡜ᮾ᪥ᮏഃ࡜ࡢᇶᮏⓗ࡞
኱Ẽሙࡸ㝆Ỉ≉ᛶࡢᕪ␗ࡣ኱ኚ኱ࡁ࠸ࠋᚑࡗ࡚㸪๓㏙
ࡢࡼ࠺࡟ᮾ᪥ᮏ࡛ࡢࠕ኱㞵᪥ ࡢࠖฟ⌧㢖ᗘࡣす᪥ᮏ࡟
ẚ࡭࡚ᑠࡉ࠸ࡶࡢࡢ㸪ᮾ᪥ᮏ࡛ࡢ኱㞵ࡢ≉ᚩࡸ㛵㐃ࡍ
ࡿ኱Ẽ㐣⛬࡟㛵ࡍࡿ▱ぢࡢయ⣔໬ࡶᚲせ࡛࠶ࡿࠋࡘࡲ
ࡾ㸪ᮾ᪥ᮏ࡛ࡢ኱㞵ࡣ㸪౛࠼ࡤす᪥ᮏ࡛ぢࡽࢀࡿࡼ࠺
࡞≉ᚩࡀ୍᫬ⓗ࡟ᮾ᪥ᮏ࡛ࡶ⏕ࡌࡿࡓࡵ࡞ࡢ࠿㸪࠶ࡿ
࠸ࡣ㸪す᪥ᮏࡢ኱㞵࡜ࡣ࠿࡞ࡾ␗࡞ࡿ≧ἣࡢࡶ࡜࡛⏕
ࡌࡿࡢ࠿㸪➼ࡢ⌧ἣ࡟㛵ࡍࡿ▱ぢࡀᑗ᮶ண ࣭⌮ゎࡢ
ୖ࡛ࡶ㔜せ࡞ᇶ♏ⓗ▱ぢࡢ୍ࡘ࡟࡞ࡾ࠺ࡿࠋ 
ࡲࡓ㸪ຍ⸨௚(2012)ࡀࠕ㝆Ỉ࡜Ꮨ⠇ឤࠖ࡟㛵㐃ࡋࡓ
Ꮫ㝿ⓗྲྀࡾ⤌ࡳࡢ୰࡛ၥ㢟ᥦ㉳ࡋࡓࡼ࠺࡟㸪ᬮೃᮇࡢ
୰࡛ࡶ᪥ᮏิᓥ࡛ࡢ㝆Ỉ≉ᛶࡢᕪ␗ࡣᑠࡉࡃ࡞࠸ࠋᚑ
ࡗ࡚㸪ᬮೃᮇࢆ㏻ࡋ࡚㸪࠿ࡘ㸪ᮾすࡢᆅᇦᛶ࡟ࡶὀ┠
ࡋࡓゎᯒࡀᚲせ࡛ࡣ࠶ࡿࠋࡑࡢࡼ࠺࡞⫼ᬒࡢࡶ࡜࡛㸪
ᮏ✏࡛ࡣ㸪ᗎሗ࡜ࡋ࡚ᱵ㞵᭱┒ᮇ࡟࠾ࡅࡿᮾ᪥ᮏࡢ
ࠕ኱㞵᪥ࠖࡢ㝆Ỉ࡟ὀ┠ࡋࡓࠋ௒ᚋ㸪ᆅᇦⓗ࡞௦⾲ᛶ
࡟㛵ࡍࡿྫྷ࿡ࡶᚲせ࡟࡞ࡿࡀ㸪ẼೃᏛⓗ࡞ゎᯒࡢࡓࡵ
࡟ࡣ㸪᪥ࠎࡢࠕ኱㞵᪥ࠖࡢ≉ᚩࢆ㏲୍ᴫほࡍࡿᚲせࡶ
࠶ࡿࠋࡑࡇ࡛㸪ᮏ✏࡛ࡣ㸪ࡲࡎᮾிࡢ᪥㝆Ỉ㔞 50 mm
௨ୖࡢ᪥ࢆࠕ኱㞵᪥ࠖ࡜ࡋ࡚ᢳฟࡋゎᯒࢆ⾜ࡗࡓࠋ 
 
II. ࢹ࣮ࢱ 
ᮏ◊✲࡛⏝࠸ࡓ୺࡞ࢹ࣮ࢱࡣḟࡢ㏻ࡾ࡛࠶ࡿࠋ 
ձ᪥ࠎࡢ 09JST㸦00UTC㸧࡟࠾ࡅࡿᆅୖኳẼᅗࡢ࣑ࢽ
ࢳࣗ࢔∧ 
ࡑࢀࡒࢀࡢᮇ㛫࡟ࡘ࠸࡚ࡢࢹ࣮ࢱࢯ࣮ࢫࡣḟࡢ㏻
ࡾࠋ࡞࠾㸪࠸ࡎࢀࡶ㸪Ẽ㇟ᗇ┘ಟࠋ 
1971㹼1995 ᖺ㸸ࠗ ኳẼᅗ㞟ᡂ 㸦࠘᪥ᮏẼ㇟༠఍ห⾜㸧
1996㹼2001ᖺ㸸ࠗ Ẽ㇟ 㸦࠘᪥ᮏẼ㇟༠఍ห⾜㸧 
2002㹼2010 ᖺ㸸ࠗ Ẽ㇟ᖺ㚷 㸦࠘Ẽ㇟ᴗົᨭ᥼ࢭࣥࢱ࣮
ห⾜㸧 
ղẼ㇟ᗇኳẼᅗ CD-ROM 
Ẽ㇟ᗇసᡂ㸪Ẽ㇟ᴗົᨭ᥼ࢭࣥࢱ࣮ᥦ౪࡛㸪ྛ ࣐ࢵ
ࣉࢱ࢖࣒ࡢᆅୖࡸྛ➼ᅽ㠃࡛ࡢ㧗ᒙኳẼᅗ➼ࡀ཰㘓
ࡉࢀ࡚࠸ࡿࠋᮏ✏࡛ࡢᅗ⾲⮬య࡛ࡣᘬ⏝ࡋ࡚࠸࡞࠸ࡀ㸪
ಶࠎࡢ஦౛ࡢ≉ᚩࡢ᳨ウࡢ㝿࡟ཧ↷ࡋࡓࠋ 
ճNCEP/NCAR෌ゎᯒࢹ࣮ࢱ 
(http://www.cdc.noaa.gov/cdc/reanalysis/reanalysis.shtml㸧 
National Centers for Environmental Prediction/National 
Center for Atmospheric Research㸦NCEP/NCAR㸧࡟ࡼࡗ
࡚඲⌫ 4 ḟඖྠ໬ࡢ෌ゎᯒࢹ࣮ࢱ࡜ࡋ࡚సᡂࡉࢀࡓ
ࢹ࣮ࢱ㸦2.5°×2.5°⦋ᗘ⤒ᗘ᱁Ꮚ࡛ 1 ᪥ 4 ᅇ㸧ࠋᢳฟࡋ
ࡓࠕ኱㞵᪥ࠖ࡟࠾ࡅࡿᗈᇦ኱Ẽሙࡢྜᡂ࡟฼⏝ࡋࡓࠋ 
࡞࠾㸪V.ࡢ⥲ほሙࡢゎᯒ࡟࠾࠸࡚㸪Ỉᖹ ᗘ⛣ὶ
㸦െॽ㺃ߘܶ㸪ṇ್ࡀᬮẼ⛣ὶ㸧ࡢィ⟬ࡣ㸪⌫㠃ᗙᶆ࡛
⾲⌧ࡋࡓᘧ 
െॽ㺃ߘܶ ൌ െ ଵ௔ ቂ
௨
௖௢௦ఝ
డ்
డఒ ൅ ݒ
డ்
డఝቃࡼࡾ㸪
⦋ᗘ㺃⤒ᗘࢢࣜࢵࢻୖࡢ್ࢆ⏝࠸࡚୰ኸᕪศ࡟ࡼࡾ⟬
ᐃࡋࡓࠋ࡞࠾㸪ܶ㸪ݑ㸪ݒࡣࡑࢀࡒࢀẼ 㸪す㢼ᡂศ㸪
༡㢼ᡂศࢆ⾲ࡋ㸪߮㸪ߣࡣࡑࢀࡒࢀ⦋ᗘ㸪⤒ᗘ㸪ܽࡣᆅ
⌫༙ᚄ࡛࠶ࡿ㸦ॽࡣ㢼ࡢ࣋ࢡࢺࣝ㸪ߘࡣ  ḟඖࡢࢼࣈ
ࣛ₇⟬Ꮚ㸧ࠋ

➨ 1⾲ ྛࣃࢱ࣮ࣥẖࡢᮾி࡛ࡢ኱㞵᪥࡟࠾ࡅࡿᆅୖኳẼᅗࡢ≉
ᚩ࡜㸪ࡑࢀࡒࢀࡢ஦౛ 㸦ᩘ1971㹼2010ᖺࡢ 6᭶ 16᪥㹼7᭶ 15᪥㸧ࠋ 
ࣃࢱ࣮ࣥ ኳẼᅗࡢ≉ᚩ ᅇᩘ 
A 
ྎ㢼ࡶࡋࡃࡣ⇕ᖏపẼᅽࡀᮾி࠿ࡽ 700 km
௨ෆ࡟఩⨨ࡍࡿ㸦ᱵ㞵๓⥺ࡀᏑᅾࡍࡿሙྜ
ࡶ㸪࡯ࡰᮾ໭࠿ࡑࢀ௨໭㸧 
6 
B A࡜ྠᵝࡔࡀ㸪ᱵ㞵๓⥺ࡶᮾி௜㏆ࡶࡋࡃࡣࡑࢀ௨༡࡟఩⨨ࡍࡿ 7 
C 
4 hPaẖࡢ㛢ࡌࡓ➼ᅽ⥺ࢆ 2ᮏ௨ୖᣢࡘᱵ㞵
๓⥺ୖࡢᑠపẼᅽࡀ㸪ᮾி௜㏆࡟᥋㏆୰ࡶࡋ
ࡃࡣ఩⨨ࡍࡿ 
7 
D ᱵ㞵๓⥺ࡀ 140 °E࡟࠾࠸࡚ 30 °N௨໭࡟఩⨨ࡍࡿሙྜ࡛㸪ࣃࢱ࣮ࣥ C௨እ 8 
E ࡑࡢ௚ 3 

ᱵ㞵᭱┒ᮇ࡟࠾ࡅࡿᮾ᪥ᮏࡢ኱㞵᪥ࡢ㝆Ỉ≉ᛶࡸ⥲ほሙ࡟㛵ࡍࡿẼೃᏛⓗゎᯒ㸦ᗎሗ㸧 27 

 
 
➨ 1ᅗ ᮾி(ୖẁ)㸪ྡྂᒇ(୰ẁ)㸪㛗ᓮ(ୗẁ)࡟࠾ࡅࡿ༙
᪪⥲㝆Ỉ㔞࡜ྛ᪥㝆Ỉ㔞㝵⣭ࡢ⠊ᅖ࡟ධࡿ᪥ࡢ㝆Ỉࡢ㸪⥲
㝆Ỉ㔞࡬ࡢᐤ୚ࡢᏘ⠇⤒㐣(1961㹼2010ᖺࡢᖹᆒ)ࠋซ౛ࡣ
ᅗࡢୖ➃ࢆཧ↷ࠋ 
III. ᮾ᪥ᮏࡢ኱㞵᪥ࡢฟ⌧≧ἣࡢ≉ᚩ 
➨ 1ᅗࡣ㸪1961㹼2010ᖺ࡛ᖹᆒࡋࡓᮾி㸪ྡ ྂᒇ㸪
㛗ᓮ࡟࠾ࡅࡿ༙᪪㝆Ỉ㔞ཬࡧ㸪ࡑࢀ࡟ᑐࡍࡿ㝵⣭ู᪥
㝆Ỉ㔞ࡢᐤ୚ࡢᏘ⠇⤒㐣ࢆ 6㹼8᭶࡟ࡘ࠸࡚♧ࡋࡓࡶ
ࡢ࡛࠶ࡿࠋࡑࢀࡒࢀ㸪㛵ᮾ㸪୰㒊᪥ᮏ㸪஑ᕞࡢ௦⾲࡜
ࡋ࡚౛♧ࡋࡓࠋNinomiya and Mizuno(1987)ࡶᣦ᦬ࡋ࡚
࠸ࡿࡼ࠺࡟㸪ᮾ᪥ᮏ㸪୰᪥ᮏ࡛ࡣ㸪50 mm/᪥௨ୖࡢᐤ
୚ࡢ๭ྜࡢ㐪࠸ࢆ཯ᫎࡋ࡚㸪ᱵ㞵᭱┒ᮇࡢ⥲㝆Ỉ㔞ࡀ
す᪥ᮏ࡟ẚ࡭࡚࠿࡞ࡾᑡ࡞࠸ࠋ࡞࠾㸪ᮏ✏࡛ࡣࡇࢀ௨
ୖ❧ࡕධࡽ࡞࠸ࡀ㸪⥲㝆Ỉ㔞ࡢࣆ࣮ࢡࡣ࠸ࡎࢀࡢᆅⅬ
࡛ࡶ 6᭶ୗ᪪㹼7᭶ୖ᪪㡭࡟ࡳࡽࢀࡿࠋࡋ࠿ࡋ㸪50 mm/
᪥௨ୖࡢᐤ୚ࡢࣆ࣮ࢡࡶ㛗ᓮ࡛ࡣ⥲㝆Ỉ㔞ࡢࣆ࣮ࢡ
࡜୍⮴ࡋ࡚࠸ࡿࡶࡢࡢ㸪ᮾி㸪ྡ ྂᒇ࡛ࡣ⥲㝆Ỉ㔞ࡢ
ࣆ࣮ࢡࡼࡾࡶⱝᖸ㐜ࢀ࡚࠸ࡿⅬࡶ⯆࿡῝࠸ࠋࡲࡓ㸪┒
ኟᮇ࡟ࡣ㸪⥲㝆Ỉ㔞ࡇࡑᱵ㞵ᮇࡼࡾ࠿࡞ࡾᑠࡉ࠸ࡀ㸪
ࠕ኱㞵᪥ ࡢࠖᐤ୚ࡢ⤯ᑐ್ࡣࡉ࡯࡝ῶᑡࡋ࡚࡞࠸Ⅼࡶ
⯆࿡῝࠸ࠋ 
ࡑࡇ࡛㸪ᱵ㞵᭱┒ᮇ࡟࠾ࡅࡿᮾ᪥ᮏ࡛ࡢࠕ኱㞵᪥ࠖ
࡟࠾ࡅࡿ㝆Ỉࡢ≉ᚩࢆྫྷ࿡ࡍࡿࡓࡵ࡟㸪II.࡛㏙࡭ࡓ࣑
ࢽࢳࣗ࢔∧ኳẼᅗࡀᡭඖ࡟࠶ࡿ 1971㹼2010ᖺࡢ 6᭶
16᪥㹼7᭶ 15᪥࡟࠾ࡅࡿᮾி࡛ࡢࠕ኱㞵᪥ࠖࢆ඲࡚
ᢳฟࡋࡓ㸦ྡྂᒇࡣ㸪ᮾす཮᪉ࡢ≉ᚩࡢ㑄⛣ⓗ࡞ᆅᇦ
࡟࠶ࡓࡾ㸪ࡼࡾ」㞧࡞ᵝ┦ࡀண᝿ࡉࢀࡿࡢ࡛㸪ᮏ◊✲
࡛ࡣ㸪ࡲࡎ㸪ᮾி࡛ࡢࠕ኱㞵᪥ࠖ࡟ὀ┠ࡋࡓࠋ㸧ࠋࡑࡢ
⤖ᯝ㸪ヱᙜࡍࡿ᪥ᩘࡣ㸪ィ 31᪥࡛࠶ࡗࡓ(㛗ᓮ࡛ࡣィ
97᪥࠶ࡾ㸪ࡇࢀࡼࡾ࠿࡞ࡾᑡ࡞࠿ࡗࡓࠋ)㸬᭦࡟㸪ࡇ
ࢀࡽࡢᙜヱ஦౛ࡢ᪥ࠎࡢኳẼᅗࢆ඲࡚ཧ↷ࡋࡓ⤖ᯝ㸪
➨ 2ᅗࡢኳẼᅗ౛࡟♧ࡍࡼ࠺࡟㸪኱ࡁࡃ 4ࡘࡢ␗࡞ࡿ
ࣃࢱ࣮ࣥ࡟కࡗࡓࡶࡢ࡛࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ㸦୺ほⓗ
せ⣲ࡶධࡿࡀ㸧ࠋࡑࡢࣃࢱ࣮ࣥࡢኳẼᅗ࡛ࡳࡓ≉ᚩ࡜
஦౛ᩘࡣ㸪➨ 1⾲࡟♧ࡍ㏻ࡾ࡛࠶ࡿࠋ 
 
 















➨ 2ᅗ ྛࣃࢱ࣮ࣥ࡟࠾ࡅࡿ኱㞵᪥ࡢᆅୖኳẼᅗࡢ౛ࠋ඲
࡚ 00UTCࠋࣃࢱ࣮ࣥ A㹼D࡟ᑐᛂࡍࡿ౛ࡢ᪥௜ࡣᅗ୰ࢆཧ
↷ࡢࡇ࡜ࠋ 

ࣃࢱ࣮ࣥ C ࡢࡼ࠺࡞࣓ࢯ α పẼᅽࡢ᥋㏆ࡸ㸪ᮾす
࡟ఙࡧࡿᱵ㞵๓⥺㸦ࣃࢱ࣮ࣥ D㸧࡟ᑐᛂࡋࡓ኱㞵᪥ࡣ㸪
ࡑࢀࡒࢀ඲యࡢ 1/4࡯࡝࡛࠶ࡗࡓࠋ୍᪉㸪ྎ㢼࡟┤᥋
㛵㐃ࡍࡿ࡜⪃࠼ࡽࢀࡿ≧ἣ࡛ࡢ኱㞵᪥㸦ࣃࢱ࣮ࣥ A,B㸧
ࡀ㸪ᱵ㞵᭱┒ᮇ࡟ࡶ㛵ࢃࡽࡎ㸪ྜ ࢃࡏ࡚ᮾிࡢ኱㞵᪥
඲యࡢ༙ศ⛬ᗘࢆ༨ࡵ࡚࠸ࡓⅬࡀὀ┠ࡉࢀࡿࠋ 
 

➨ 3ᅗ 6᭶ 16᪥㹼7᭶ 15᪥࡟ฟ⌧ࡋࡓࣃࢱ࣮ࣥ A㹼E࡛
ࡑࢀࡒࢀᖹᆒࡋࡓ኱㞵᪥ࡢ᪥㝆Ỉ㔞࡟ᑐࡍࡿ 1᫬㛫㞵㔞ࡢ
㝵⣭ูᐤ୚(mm/᪥)ࠋ2 mm/hᮍ‶ࡢᐤ୚ࢆ㟷㸪2 mm/h௨ୖ
5 mm/hᮍ‶ࡢᐤ୚ࢆ㉥㸪5 mm/h௨ୖ 10 mm/hᮍ‶ࡢᐤ୚
ࢆ⥳㸪10 m/h௨ୖࡢᐤ୚ࢆ⣸࡛♧ࡍࠋ࡞࠾㸪ẚ㍑ࡢࡓࡵ㸪
㛗ᓮ࡜ᮾிࡢ඲஦౛࡟࠾ࡅࡿ⤫ィ⤖ᯝࡶ♧ࡋࡓࠋ 
(1961~2010) 
ᮾி
ࣃࢱ࣮ࣥ $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
ࣃࢱ࣮ࣥ &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㛗ᓮ
28 ᯇᮏ೺࿃࣭ຍ⸨ෆ⸝㐍࣭኱㇂࿴⏨ 
➨ 2⾲ ኱㞵᪥ࡢ᪥㝆Ỉ㔞࡟ᑐࡍࡿ 10 mm/h௨ୖࡢ㝆Ỉ㔞
ࡢᐤ୚࡜ࡑࡢ๭ྜࠋ 
 ᪥㝆Ỉ㔞(mm/day) Ratio to the total PR(%) 
 (a)Total (b)10 mm/hӌPRࡢᐤ୚ (b)×100/(a) 
㛗ᓮ㸦඲஦౛㸧 89.5 54.4 60.7 
ᮾி㸦඲஦౛㸧 71.9 32.5 45.2 
ෆ
ヂ 
ࣃࢱ࣮ࣥ A 88.7 49.6 55.9 
ࣃࢱ࣮ࣥ B 73.5 23.8 32.4 
ࣃࢱ࣮ࣥ C 58.5 6.4 11.0 
ࣃࢱ࣮ࣥ D 68.1 37.1 54.5 
IV. ྛኳẼᅗࣃࢱ࣮ࣥẖࡢᮾி࡛ࡢ኱㞵᪥࡟࠾ࡅࡿ
㝆Ỉࡢ≉ᚩ㸦1᫬㛫㞵㔞࡟ὀ┠ࡋ࡚㸧 
➨ 3ᅗࡣ㸪A㹼Dࡢ኱㞵᪥ࡢ᪥㝆Ỉ㔞ࡢᖹᆒ࡟ᑐࡋ
࡚㸪࡝ࡢ⛬ᗘࡢ㝆Ỉᙉᗘࡀᐤ୚ࡋ࡚࠸ࡓ࠿ࢆ๓ 1᫬㛫
㝆Ỉ㔞ࢹ࣮ࢱ࡟ᇶ࡙ࡁ⤫ィࡋࡓࡶࡢ࡛࠶ࡿࠋ㛗ᓮ࡛ࡢ
኱㞵᪥࡟ࡣ 10 mm/h ௨ୖࡢᙉᗘࡢ㝆Ỉࡀ᪥㝆Ỉ㔞ࡢ
60%࡯࡝ࢆ༨ࡵ࡚࠸ࡿࡀ㸪ᮾி࡛ࡣ 45%࡯࡝ࡋ࠿࡞ࡃ㸪
10 mm/h ᮍ‶ࡢᐤ୚ࡶ඲య࡜ࡋ࡚ࡣᑠࡉࡃ࡞࠸ࡇ࡜
ࡀࢃ࠿ࡿࠋ⯆࿡῝࠸ࡇ࡜࡟㸪๓㏙ࡢྎ㢼஦౛࡛ᱵ㞵๓
⥺ࡶᮾி௜㏆࡟ࡳࡽࢀࡿࣃࢱ࣮ࣥ B ࡸ㸪ᱵ㞵๓⥺ୖ
ࡢ࣓ࢯ αపẼᅽࡀす᪉࠿ࡽ᥋㏆ࡋ࡚࠸ࡿ஦౛㸦ࣃࢱ࣮
ࣥ C㸧࡟࠾࠸࡚ࡣ㸦ࡑࡢࡼ࠺࡞ᨐ஘ࡢᮾഃ࡟ᮾிࡀ఩
⨨㸧㸪5㹼10 mm/hࡢ㝆Ỉࡢᐤ୚ࡀ┦ᑐⓗ࡟኱ࡁ࠸ࠋྠ
᫬࡟㸪ⱝᖸ࡛ࡣ࠶ࡿࡀ㸪2㹼5 mm/hࡢᐤ୚ࡶ㸪ࡸࡸ኱
ࡁ࠸ࠋࡇࢀࡽࢆ཯ᫎࡋ࡚㸪➨ 2⾲࡛♧ࡉࢀࡿࡼ࠺࡟㸪
ࣃࢱ࣮ࣥ B,C࡛ࡣ㸪10 mm/h௨ୖࡢᐤ୚ࡣᑠࡉࡃ㸦ᚑ
ࡗ࡚㸪㏫࡟㸧㸪10 mm/hᮍ‶ࡢ࠸ࢃࡤ㸪ࠕᬑ㏻ࡢ㞵ࠖࡢ
ᐤ୚ࡀ࠿࡞ࡾ኱ࡁ࠸ࡇ࡜ࡀࢃ࠿ࡿࠋ 
➨ 4ᅗࡣྛࣃࢱ࣮ࣥ࡟ࡘ࠸࡚㸪඲࡚ࡢ஦౛ࡢ᫬㛫㝆
Ỉ㔞ࡢ್ࡢ኱ࡁ࠸᪉࠿ࡽ㡰࡟➨ 1఩㸪➨ 2఩㸪…࡜୪
࡭㸪ྛ㡰఩㸦ᶓ㍈㸧࡟ᑐᛂࡍࡿ㝆Ỉ㔞ࡢ್ࢆ⦪㍈࡟♧
ࡋࡓࡶࡢ࡛࠶ࡿࠋᶓ㍈ࡣ᫬㛫ᩘ࡟࡞ࡿࡀ㸪ࢢࣛࣇࡢ⾲
♧ࡢ㝿࡟㸪24᫬㛫×஦౛ᩘ㸦᪥ᩘ㸧ࡢ್ࢆ᭱኱್࡟࡜
ࡿࡇ࡜࡟ࡼࡾ㸪␗࡞ࡿ஦౛㛫࡛ࡶẚ㍑ࡀࡋࡸࡍ࠸ࡼ࠺
࡟⾲♧ࡋࡓࠋࡲࡓ㸪ྛ ࣃࢱ࣮ࣥ࡟࠾ࡅࡿ๓ 1᫬㛫㝆Ỉ
㔞ࡢ᫬⣔ิࢆ 2౛ࡎࡘ㸪➨ 5ᅗ࡟♧ࡋࡓࠋ 
ࣃࢱ࣮ࣥ A,D࡟࠾࠸࡚ࡣ 10 mm/h௨ୖࡢ㝆Ỉࡢ᫬
㛫ᩘࡀ㸪௚ࡢࣃࢱ࣮ࣥ࡟ẚ࡭࡚ከ࠸ࠋ☜࠿࡟➨ 5ᅗࡢ
౛࡟ࡼࡿ࡜㸪10 mm/hࢆ㉸࠼ࡿ᫬㛫ᖏࡀ▷᫬㛫⥆ࡃࡀ㸪
↓㝆Ỉ㸪࠶ࡿ࠸ࡣ኱ኚᙅ࠸㝆Ỉࡢ᫬㛫ᖏ࡜ࡢࢥࣥࢺࣛ
ࢫࢺࡶ኱ࡁ࠸୍ࠋ ᪉ࣃࢱ࣮ࣥ B,C࡛ࡣ㸪10 mm/h௨ୖ
ࡢฟ⌧᫬㛫ᩘࡣ┦ᑐⓗ࡟኱ኚᑡ࡞࠸ࡀ㸪2㹼10 mm/h
⛬ᗘࡢ㝆Ỉࡢ᫬㛫ࡢ๭ྜࡣࣃࢱ࣮ࣥ A,D ࡼࡾࡶከ࠸
ࡇ࡜ࡀࢃ࠿ࡿࠋࡘࡲࡾ㸪▷᫬㛫࡟㞟୰ࡋ࡚㝆ࡿ㝆Ỉࡢ
ᐤ୚ࡀ኱ࡁ࠸ࣃࢱ࣮ࣥ A,D ࡜㐪࠸㸪ࣃࢱ࣮ࣥ B,C ࡛
ࡣ㸪࠸ࢃࡤᬑ㏻ࡢ㞵࡛ࡶ㸪⥲㞵㔞࡜ࡋ࡚ࡣ 50 mm/᪥
ࢆ㉸࠼ࡿࡇ࡜࡟࡞ࡿࠋణࡋ㸪ࣃࢱ࣮ࣥ A࡟ࡘ࠸࡚ࡣ㸪
2㹼10 mm/h⛬ᗘࡢ㝆Ỉࡢ᫬㛫ᩘࡣ B,C࡟ẚ࡭ࡿ࡜┦
ᑐⓗ࡟ᑡ࡞࠸ࡀ㸪D࡜ẚ࡭ࡿ࡜ࡑࢀ࡯࡝ᑡ࡞ࡃࡣ࡞࠸ࠋ
ᚑࡗ࡚㸪ࠕࣃࢱ࣮ࣥ B,C௨እ࡟࠾ࡅࡿࠗᬑ㏻ࡢ㞵࠘ࡢ
ᐤ୚ࡣ኱ࡁࡃ࡞࠸ ࡜ࠖࡲ࡛ࡣゝ࠼࡞࠸ࡶࡢࡢ㸪ẼೃᏛ
ⓗ࡟ࡣᱵ㞵᭱┒ᮇ࡟࠶ࡓࡿ᫬ᮇ࡟㸪ࣃࢱ࣮ࣥ B,Cࡢࡼ
࠺ࠗ࡞ ᬑ㏻ࡢ㞵 ࡢ࠘ᐤ୚ࡀ࠿࡞ࡾ኱ࡁ࡞኱㞵᪥ࡀ඲య
ࡢ⣙༙ศࢆ༨ࡵ࡚࠸ࡿⅬࡣ㸪す᪥ᮏࡢᱵ㞵࡜኱ࡁࡃ␗
࡞ࡿ㠀ᖖ࡟⯆࿡῝࠸≉ᚩ࡛࠶ࡿ࡜⪃࠼ࡿࠋࡋ࠿ࡶ㸪ᱵ
㞵๓⥺ࡀ೵⁫ࡋ࡚࠸ࡿ᫬࡟㸪ྎ 㢼ࡢᙳ㡪ࡶేࡏ࡚┤᥋
ཷࡅࡿ㝿࡛ࡶ㸪࣓ࢯ αపẼᅽࡀᱵ㞵๓⥺ୖࢆす᪉࠿ࡽ
᥋㏆ࡍࡿ㝿࡟ࡶ㸪ᮾி࡛ࡣ㸪ࡇࡢࡼ࠺࡞㝆Ỉᙉᗘࡀ༟
㉺ࡍࡿ኱㞵࡟࡞ࡾࡸࡍ࠸ࡇ࡜ࡀὀ┠ࡉࢀࡿࠋణࡋ㸪ᮏ
◊✲࡛ྲྀࡾୖࡆࡓᮇ㛫ࡢ኱༙ࡣ㸪Ẽ㇟ᗇ HP ࡟ࡣ 10
ศ㝆Ỉ㔞ࡸ㸪᫬ࠎ้ࠎࡢ኱Ẽ⌧㇟ࡢグ㘓ࡣᥖ㍕ࡉࢀ࡚
࠸࡞࠿ࡗࡓࡢ࡛㸪ୖ㏙ࡢ᫬㛫㞵㔞࡛ࡳࡓࠗᬑ㏻ࡢ㞵࠘
ࡀ㸪⥅⥆᫬㛫ࡢ኱ኚ▷࠸ᑐὶᛶ㝆Ỉ࡞ࡢ࠿㸪⥅⥆ᛶࡢ
࠶ࡿᒙ≧ᛶ㝆Ỉ࡞ࡢ࠿➼ࡢุ᩿ࡣฟ᮶࡞࠿ࡗࡓࠋࡇࢀ
ࡣ௒ᚋ࡟ṧࡉࢀࡓㄢ㢟ࡢ 1ࡘ࡛࠶ࡿࠋ 
 
 
➨ 4ᅗ ྛ஦౛ࡢ᫬㛫㝆Ỉ㔞ࡢᙉᗘ㡰఩ࠋୖ࠿ࡽࣃࢱ࣮ࣥ
A,B,C,Dࠋヲ⣽ࡣᮏᩥࢆཧ↷ࡢࡇ࡜ࠋ 
ࣃࢱ࣮ࣥ A 
ࣃࢱ࣮ࣥ B 
ࣃࢱ࣮ࣥ C 
ࣃࢱ࣮ࣥ D 
 ᱵ㞵᭱┒ᮇ࡟࠾ࡅࡿᮾ᪥ᮏࡢ኱㞵᪥ࡢ㝆Ỉ≉ᛶࡸ⥲ほሙ࡟㛵ࡍࡿẼೃᏛⓗゎᯒ㸦ᗎሗ㸧 29 


➨ 5ᅗ ྛࣃࢱ࣮ࣥ࡟࠾ࡅࡿ๓ 1᫬㛫㝆Ỉ㔞ࡢ᫬⣔ิࡢ౛ࠋୖ࠿ࡽ㡰࡟ࣃࢱ࣮ࣥ A(ᕥ:1997ᖺ 6᭶ 20᪥㸪ྑ:2000ᖺ 7᭶ 7
᪥)㸪ࣃࢱ࣮ࣥ B(ᕥ:1996ᖺ 7᭶ 9᪥㸪ྑ:2007ᖺ 7᭶ 14᪥)㸪ࣃࢱ࣮ࣥ C(ᕥ:2002ᖺ 6᭶ 18᪥㸪ྑ:2008ᖺ 6᭶ 22᪥)㸪ࣃࢱ
࣮ࣥ D(ᕥ:1972ᖺ 7᭶ 12᪥㸪ྑ:1984ᖺ 6᭶ 23᪥)ࠋ 
 
ࣃࢱ࣮ࣥ A ࣃࢱ࣮ࣥ A 
ࣃࢱ࣮ࣥ B ࣃࢱ࣮ࣥ B 
ࣃࢱ࣮ࣥ C ࣃࢱ࣮ࣥ C 
ࣃࢱ࣮ࣥ D ࣃࢱ࣮ࣥ D 
30 ᯇᮏ೺࿃࣭ຍ⸨ෆ⸝㐍࣭኱㇂࿴⏨ 
 
 
➨ 6 ᅗ ྛࣃࢱ࣮ࣥẖ࡟ྜᡂࡋࡓ 925 hPa Ỉ⵨Ẽࣇࣛࢵࢡࢫࡢศᕸ
(gkg-1㺃ms-1)ࠋ࣋ࢡࢺࣝࡢ኱ࡁࡉࡢซ౛ࡣ㸪ྛᅗྑୗࢆཧ↷ࠋ 
 
 
 
➨ 7ᅗ ྛࣃࢱ࣮ࣥẖ࡟ྜᡂࡋࡓ 925 hPa࡟࠾ࡅࡿẼ (Υ)࡜㢼࣋ࢡ
ࢺࣝ(ms-1)ࡢศᕸࠋซ౛ࡣᅗ୰ࢆཧ↷ࠋ 
(Υ) 
ࣃࢱ࣮ࣥ A 
ࣃࢱ࣮ࣥ A
ࣃࢱ࣮ࣥ B
ࣃࢱ࣮ࣥ B
ࣃࢱ࣮ࣥ C 
ࣃࢱ࣮ࣥ C 
ࣃࢱ࣮ࣥ D
ࣃࢱ࣮ࣥ D 
 ᱵ㞵᭱┒ᮇ࡟࠾ࡅࡿᮾ᪥ᮏࡢ኱㞵᪥ࡢ㝆Ỉ≉ᛶࡸ⥲ほሙ࡟㛵ࡍࡿẼೃᏛⓗゎᯒ㸦ᗎሗ㸧 31 
 
 
➨ 8 ᅗ ྛࣃࢱ࣮ࣥẖ࡟ྜᡂࡋࡓ 925 hPa ࡟࠾ࡅࡿ ᗘࡢỈᖹ⛣ὶ
(༢఩ࡣ Kday-1࡛㸪ࣉࣛࢫࡢ್ࡀᬮẼ⛣ὶࢆ♧ࡍ㸧ࠋ 
 
 
  
   
➨ 9ᅗ ྛࣃࢱ࣮ࣥẖ࡟ྜᡂࡋࡓ 925 hPa࡟࠾ࡅࡿẼ (Υ㸪㯮⥺)࡜㸪
500 hPa࠿ࡽ 925 hPaࢆᘬ࠸ࡓ┦ᙜ ఩ࡢᕪ(K/100 hPa㸪㉥⥺)ࠋࣁࢵ
ࢳᇦࡣ┦ᙜ ఩ᕪ㸦ࣉࣛࢫࡀᏳᐃ㸧ࡀ 2K/100 hPa௨ୖࡢ㡿ᇦࠋ 
 
ࣃࢱ࣮ࣥ A 
ࣃࢱ࣮ࣥ A
ࣃࢱ࣮ࣥ B
ࣃࢱ࣮ࣥ B
ࣃࢱ࣮ࣥ C 
ࣃࢱ࣮ࣥ C ࣃࢱ࣮ࣥ D
ࣃࢱ࣮ࣥ D 
32 ᯇᮏ೺࿃࣭ຍ⸨ෆ⸝㐍࣭኱㇂࿴⏨ 
V. ྛࣃࢱ࣮ࣥ࡟࠾ࡅࡿ኱Ẽሙࡢ≉ᚩ 
Ⰻࡃ▱ࡽࢀ࡚࠸ࡿࡼ࠺࡟㸪ᱵ㞵๓⥺ᖏࡣ㧗 ከ‵࡞
ᾏὒᛶ⇕ᖏẼᅋࡢ໭⦕࡟఩⨨ࡋ㸪ẚ‵ࡢ኱ࡁ࡞༡໭ഴ
ᗘ࡛≉ᚩ࡙ࡅࡽࢀ࡚࠸ࡿࠋࡲࡓ㸪ࡇࡢ᫬ᮇ࡟ࡣ㸪ᮾࢩ
࣋ࣜ࢔࡟໭ୖࡋ࡚࠸ࡿᐮᖏ๓⥺ᖏ࡜ࡣ␗࡞ࡾ㸪≉࡟す
᪥ᮏ㹼୰ᅜ኱㝣௜㏆࡟࠾ࡅࡿ㸪ᱵ㞵๓⥺ᖏ௜㏆࡛ࡢᖹ
ᆒሙࡢ༡໭ࡢ ᗘᕪࡣᑠࡉ࠸ࠋణࡋ㸪ᮾ᪥ᮏഃࡢഴᅽ
ᛶࡣẚ㍑ⓗ኱ࡁ࠸ࠋᱵ㞵๓⥺ᖏ㸦≉࡟す᪥ᮏ௨す㸧࡛
ࡢከ㔞ࡢ㝆Ỉάືࡣ㸪໭ኴᖹὒࡢள⇕ᖏ㧗Ẽᅽࡢ໭す
⦕௜㏆࡛ࡢᙉ࠸ୗᒙ༡㢼࡟ࡼࡿከ㔞ࡢỈ⵨Ẽ㍺㏦࡟
ࡼࡾ⥔ᣢࡉࢀ࡚࠸ࡿࠋࡋ࠿ࡶ㸪ከ㔞ࡢỈ⵨Ẽ཰᮰ࡔࡅ
࡛࡞ࡃ㸪ᡂᒙࡢ୙Ᏻᐃ໬ࡶࡶࡓࡽࡍࡇ࡜࡛㸪⤌⧊໬ࡉ
ࢀࡓ✚஘㞼⩌࡟క࠺㞟୰㇦㞵࡜ࡋ࡚ከ㔞ࡢ㝆Ỉࡀ㉳
ࡁࡸࡍ࠸Ẽ㇟Ꮫⓗ⫼ᬒࢆᙧᡂࡋ࡚࠸ࡿ࡜࠸࠺㸦౛࠼ࡤ㸪
Akiyama 1973㸹Ninomiya 1984㸪1989㸪2000㸹Ninomiya 
and Muraki 1986㸹Ninomiya and Mizuno 1987㸹Kato 1985㸪
1987㸪1989b㸧ࠋ 
ᮏ✏࡛ࡣ㸪ࡇࢀࡽࡢᇶᮏሙ࡜ࡶẚ㍑ࡋ࡞ࡀࡽ㸪ᮾ᪥
ᮏ࡛ࡢ኱㞵᪥࡟࠾ࡅࡿᗈᇦࡢ኱Ẽሙࡢ≉ᚩ࡟ࡘ࠸࡚㸪
ⱝᖸࡢྫྷ࿡ࢆ⾜ࡗࡓࠋ 
ྛࣃࢱ࣮ࣥẖ࡟ྜᡂࡋࡓ 925 hPaỈ⵨Ẽࣇࣛࢵࢡࢫ
ࡢศᕸࢆ➨ 6ᅗ࡟♧ࡍࠋII.࡛㏙࡭ࡓ NCEP/NCAR෌ゎ
ᯒࢹ࣮ࢱ࡟ᇶ࡙ࡃ㸦௨ୗ㸪➨ 9ᅗࡲ࡛㸧ࠋࣃࢱ࣮ࣥ C,D
࡟ࡘ࠸࡚ࡣୖ㏙ࡢᱵ㞵᭱┒ᮇࡢᖹᆒⓗ࡞Ỉ⵨Ẽ㍺㏦
ሙࢆ࣮࣋ࢫ࡜ࡋ㸪ᮾ᪥ᮏഃࡲ࡛໭ྥࡁࣇࣛࢵࢡࢫࡢ኱
ࡁ࠸㡿ᇦࡀᗈࡀࡗ࡚࠸ࡿࡼ࠺࡟ぢ࠼ࡿ୍ࠋ ᪉㸪ࣃࢱ࣮
ࣥ A,Bࡣࣃࢱ࣮ࣥ C,D࡜㐪࠸ኴᖹὒ㧗Ẽᅽࡀ 140E௨
す࡟ࡣᙇࡾฟࡋ࡚࠸࡞࠸≧ἣ࡛࠶ࡗࡓࠋࣃࢱ࣮ࣥ B,C
࡜ࡶ㸪㛵ᮾ௜㏆࡬ྥ࠿࠺ୗᒙࡢỈ⵨Ẽࣇࣛࢵࢡࢫࡢ኱
ࡁ࠸㡿ᇦࡀ㸪ྎ㢼㸦ࣃࢱ࣮ࣥ B㸧࠶ࡿ࠸ࡣ࣓ࢯ αపẼ
ᅽ㸦ࣃࢱ࣮ࣥ C㸧ࡢᮾ᪉࡛㛵ᮾ௜㏆࠿ࡽࡉࡽ࡟໭࡟ఙ
ࡧ࡚࠸ࡓ㸦௨ୖ㸪➨ 7ᅗࡶేࡏ࡚ཧ↷㸧ࠋ 
➨ 7ᅗࡢ 925 hPaࡢẼ ࡜㢼ࡢሙࡢྜᡂᅗ࡛♧ࡉࢀ
ࡿࡼ࠺࡟㸪ࣃࢱ࣮ࣥ B,C࡟࠾ࡅࡿ㛵ᮾ࠿ࡽ᭦࡟໭࡟ྥ
࠿࠺Ỉ⵨Ẽࣇࣛࢵࢡࢫࡢ኱ࡁ࠸㡿ᇦࡣ㸪ࡑࡇ࡛ࡢഴᅽ
ᛶࡢẚ㍑ⓗᙉ࠸㒊ศࢆ᭦࡟໭᪉࡬ᢤࡅ࡚࠸ࡿࡼ࠺࡟
ࡳ࠼ࡿࠋ➨ 8ᅗࡢ 925 hPa࡛ࡢỈᖹ ᗘ⛣ὶ㸦ṇ್ࡀ
ᬮẼ⛣ὶ㸧ࡢྜᡂᅗࡶేࡏ࡚ࡳࡿ࡜㸪໭࡬ᢤࡅࡿ኱ࡁ
࡞Ỉ⵨Ẽࣇࣛࢵࢡࢫࡣ㸪ࡇࡢࡼ࠺࡞ഴᅽᖏࢆ኱ࡁ࡞ᬮ
Ẽ⛣ὶࢆకࡗ࡚㏻㐣ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ‽ᆅ⾮㢼
⌮ㄽ࡟ࡼࢀࡤ㸪ᬮẼ⛣ὶࡣୖ᪼ὶࢆࡶࡓࡽࡋ࠺ࡿࡇ࡜
ࡀࢃ࠿ࡿࡢ࡛㸪ࣃࢱ࣮ࣥ B,C࡛ࡣỈ⵨Ẽࣇࣛࢵࢡࢫࡀ㸪
ୗᒙࡢഴᅽᖏࢆ໭ୖࡋ࡞ࡀࡽ㸪ྠ ᫬࡟‽ᆅ⾮㢼ⓗ࡞ୖ
᪼ὶ࡟ࡼࡾỈ⵨Ẽࡢ୍㒊ࢆᾘ㈝ࡍࡿࡇ࡜࡛኱㞵᪥ࡀ
ࡶࡓࡽࡉࢀ࡚࠸ࡿྍ⬟ᛶࡶ࠶ࡾ࠺ࡿ㸦⌧ẁ㝵࡛ࡣ㸪࠶
ࡃࡲ࡛ࡶࠕ1ࡘࡢ࠶ࡾ࠺ࡿ㐣⛬ ࡢࠖ᥎ ࡟㐣ࡂ࡞࠸ࡀ㸧ࠋ 
࡞࠾㸪ࣃࢱ࣮ࣥ D ࡛ࡶ㸪ഴᅽᛶࡢᙉ࠸㒊ศࡣᏑᅾ
ࡍࡿࡀ㸪㛵ᮾ࡛ࡣ㢼ࡢỈᖹࢩ࢔ࡶ᫂░࡛࠶ࡗࡓࠋ࠸ࡎ
ࢀ࡟ࡏࡼ㸪ẼೃᏛⓗᖹᆒሙࡢᱵ㞵๓⥺ᖏࡢ≉ᚩ࡛࠶ࡿ
ᮾ᪥ᮏഃ࡛ࡢഴᅽᛶࡣ㸪ࣃࢱ࣮ࣥ㸿௨እ࡛ࡣẚ㍑ⓗ኱
ࡁ࠿ࡗࡓࠋ 
ࡲࡓ㸪┦ᙜ ఩ᕪ࡛ͤࡳࡓᏳᐃᗘࡶ㔜ࡡࡓ➨ 9ᅗ࡛
♧ࡉࢀࡿࡼ࠺࡟㸪࡝ࡢࣃࢱ࣮ࣥ࡟࠾࠸࡚ࡶ㸪Ᏻᐃᗘࡢ
ࡼ࠸ప ࡞Ẽᅋ㸪࠸ࢃࡤ࣮࢜࣍ࢶࢡᾏẼᅋࡀ㸪ẼೃᏛ
ⓗᖹᆒሙ࡜ྠᵝ࡟㛵ᮾࡢ໭ᮾ᪉࡟఩⨨ࡋ࡚࠸ࡓࠋࡋ࠿
ࡶ㸪ࣃࢱ࣮ࣥ A ௨እ࡛ࡣ㸪ࡑࡢࡼ࠺࡞෭ᾴ࡛Ᏻᐃ࡞
㡿ᇦࡀᮾ໭࠿໭ᾏ㐨ࡲ࡛౵ධࡋ࡚࠸ࡿ≧ἣ࡛ࡢ⌧㇟
࡛࠶ࡿࡇ࡜ࡶࢃ࠿ࡿ㸦ࡇࡢ࣮࢜࣍ࢶࢡᾏẼᅋࡢ౵ධࡣ㸪
ẚ㍑ⓗ኱ࡁ࠸ ᗘഴᗘ࡟ࡶ㛵ಀ㸧ࠋణࡋ㸪ࡇࡢࡼ࠺࡞
Ẽᅋ࡜ࡢ఩⨨㛵ಀࡀ㸪㛵ᮾ௜㏆࡛ࡢ࣮ࣟ࢝ࣝ࡞ഴᅽᛶ
㸦౛࠼ࡤ࣓ࢯ αࢫࢣ࣮࡛ࣝࡢ㸧ࡸᏳᐃᗘ࡟࡝ࡢࡼ࠺࡞
ᙺ๭ࢆᯝࡓࡋ࡚࠸࡚㸪ࡑࢀࡽࡀྛࣃࢱ࣮ࣥࡢ኱㞵᪥ࡢ
㝆Ỉ≉ᛶࢆ࡝ࡢࡼ࠺࡞ࣉࣟࢭࢫ࡛≉ᚩ࡙ࡅ࡚࠸ࡿࡢ
࠿࡟ࡘ࠸࡚ࡣ㸪௒ᚋ㸪ࡼࡾᆅᇦつᶍ࡛ࡢゎᯒࡶྵࡵ࡚
ヲࡋࡃ᳨ウࡍࡿᚲせࡀ࠶ࡿࠋ 
 
VI. ࡲ࡜ࡵ 
1971㹼2010 ᖺ࡟࠾ࡅࡿ᪥㝆Ỉ㔞ࢹ࣮ࢱ࡟ᇶ࡙ࡁ㸪
ᱵ㞵᭱┒ᮇ㸦ࡇࡇ࡛ࡣ㸪౽ᐅⓗ࡟ 6᭶ 16᪥ࠥ7᭶ 15
᪥࡛ゎᯒ㸧࡟࠾ࡅࡿᮾி࡛ࡢࠕ኱㞵᪥ 㸦ࠖ᪥㝆Ỉ㔞 50 
mm௨ୖࡢ᪥㸧ࡢ㝆Ỉ≉ᛶࡸᗈᇦ኱Ẽሙࡢ≉ᚩ࡟ࡘ࠸
࡚ゎᯒࡋࡓࠋ୺࡞⤖ᯝࡣḟࡢ㏻ࡾ࡛࠶ࡿࠋ 
(1) ᮾி࡛ࡢࠕ኱㞵᪥ࠖࡢฟ⌧㢖ᗘࡣ㛗ᓮࡢ 1/3 ⛬ᗘ
ࡋ࠿࡞࠿ࡗࡓࡀ㸪ᱵ㞵᭱┒ᮇ࡛࠶ࡿ࡟ࡶ㛵ࢃࡽࡎ㸪
ࠕ኱㞵᪥ࠖࡢ⣙༙ศࡣྎ㢼ࡀ┤᥋㛵㐃ࡋࡓ஦౛࡛
࠶ࡗࡓ㸦ࣃࢱ࣮ࣥ A࡜ Bࠋణࡋ㸪ࣃࢱ࣮ࣥ B࡛ࡣ㸪
ᱵ㞵๓⥺ࡶ㛵ᮾ௜㏆࡟Ꮡᅾࡋ࡚࠸ࡓ஦౛㸧ࠋ 
(2) ྎ㢼ᮏయࡀ᥋㏆ࡋ࡚࠸ࡿࣃࢱ࣮ࣥ A࡛ࡣ㸪⥲㝆Ỉ
㔞࡟ᑐࡍࡿ 10 mm/h௨ୖࡢᙉ㞵ࡢ᫬㛫ᖏࡢᐤ୚ࡀ
኱ࡁ࠿ࡗࡓࡀ㸪ᮾி࡛ࡢࠕ኱㞵᪥ࠖࡢ⣙༙ศࡢ஦
౛࡟ᑐᛂࡍࡿࣃࢱ࣮ࣥ B࡜ C࡛ࡣ㸦ࣃࢱ࣮ࣥ B㸸
ྎ㢼᥋㏆᫬࡛ᱵ㞵๓⥺ࡶ㛵ᮾ࡟೵⁫㸪ࣃࢱ࣮ࣥ
C㸸ᱵ㞵๓⥺ୖࢆࡸࡸᙉࡵࡢ࣓ࢯ α పẼᅽࡀ᥋㏆
୰㸧㸪10 mm/hᮍ‶ࡢ㝆Ỉ࡟ࡼࡿᐤ୚ࡀ኱ࡁ࠿ࡗࡓࠋ
ࡘࡲࡾ㸪ᱵ㞵᭱┒ᮇ࡛ࡶ㸪す᪥ᮏࡢ㞟୰㇦㞵࡜㐪
࠸㸪ࠕᬑ㏻ࡢ㞵 ࠖࡀᣢ⥆ࡍࡿࡇ࡜࡟ࡼࡾ኱㞵࡜࡞ࡿ
஦౛ࡀᮾ᪥ᮏ࡛ࡣᑡ࡞ࡃ࡞࠸ࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗ
ࡓࠋ 
(3) ࣃࢱ࣮ࣥ Bࡶ Cࡶ㸪ᇶᮏሙࡢ࣮࢜࣍ࢶࢡᾏẼᅋࡢ
༡す⦕࡜ࡋ࡚ಖࡓࢀ࡚࠸ࡿഴᅽሙࢆୗᒙ༡㢼ࡀᶓ
ษࡗ࡚໭ୖࡍࡿࡼ࠺࡞⎔ቃሙ࡛࠶ࡗࡓࠋࡇࡢࡼ࠺
࡞ୗᒙࡢ኱Ẽሙࡣ㸪ᮾ᪥ᮏࡢᱵ㞵ᮇࡢᇶᮏሙ≉ᚩ
࡛࠶ࡿࠋࡘࡲࡾ㸪ࡑࡢࡼ࠺࡞ᇶᮏሙ࡜ࡋ࡚ࡢᱵ㞵
๓⥺ࡢす᪉࠿ࡽ㸪ྎ㢼ࡀ࠶ࡿ࠸ࡣ࣓ࢯ αపẼᅽࡀ
᥋㏆ࡍࡿ᫬࡟㸪ᮾ᪥ᮏ࡛ࠕᬑ㏻ࡢ㞵ࠖࡢᐤ୚࡟ࡼ
ࡿࠕ኱㞵ࠖࡀぢࡽࢀࡓⅬࡣ⯆࿡῝࠸ࠋ 
௒ᚋ㸪ྛ ࣃࢱ࣮ࣥ࡟࠾ࡅࡿ㸪ලయⓗ࡞㝆Ỉࡢ≉ᚩࡸ
                                                          
ͤ┦ᙜ ఩ࡢ௦ࢃࡾ࡟㸪ࡑࢀ࡟࡯ࡰᑐᛂࡍࡿࠕ‵₶㟼ⓗ࢚
ࢿࣝࢠ࣮ࢆ✵Ẽࡢᐃᅽẚ⇕࡛๭ࡗࡓ್ࠖࢆィ⟬ࡋࡓࡀ㸪ᮏ
◊✲࡛ࡣ㸪౽ᐅⓗ࡟ࡑࢀࢆ┦ᙜ ఩࡜ࡋ࡚⾲⌧ࡋ࡚࠸ࡿࠋ
 ᱵ㞵᭱┒ᮇ࡟࠾ࡅࡿᮾ᪥ᮏࡢ኱㞵᪥ࡢ㝆Ỉ≉ᛶࡸ⥲ほሙ࡟㛵ࡍࡿẼೃᏛⓗゎᯒ㸦ᗎሗ㸧 33 
ࡑࡢ✵㛫ศᕸ࡟ࡘ࠸࡚㸪10 ศ㝆Ỉ㔞ࡸẼ㇟⾨ᫍࢹ࣮
ࢱ㸪࣮ࣞࢲ࣮࢔࣓ࢲࢫྜᡂࢹ࣮ࢱ➼ࡀ฼⏝ྍ⬟࡞ᮇ㛫
ࡢ஦౛࡞࡝࡟ὀ┠ࡋ࡚ㄪ࡭ࡿᚲせࡀ࠶ࡿ㸦฼⏝࡛ࡁࡿ
ᮇ㛫ࡣ㝈ࡽࢀࡿࡀ㸧ࠋ≉࡟㸪ࣃࢱ࣮ࣥ Bࡸ Cࡢ᫬㛫㝆
Ỉ㔞࡛ぢࡓࠕᬑ㏻ࡢ㞵ࠖ࡟ࡘ࠸࡚㸪ᮏᙜ࡟㸪ᣢ⥆ᛶࡢ
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࠸ࡢ࠿㸪㏫࡟㸪ࣃࢱ࣮ࣥ Aࡸ Cࡢ 10 mm/hࢆ㉸࠼ࡿ
㝆Ỉࡢ୰࡟ࡣ㸪Ᏻᐃᡂᒙୗ࡛ࡢᒙ≧ᛶ㝆Ỉ࡜ࡋ࡚ࡢᙉ
㞵ࡶ୍㒊ΰࡌࡗ࡚࠸ࡿྍ⬟ᛶࡣ࡞࠸ࡢ࠿㸪➼ࡢ☜ㄆࡀ
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ࣝࡢゎീᗘ࡛ࡳࡓỈ⵨Ẽࡢ෌ศ㓄㐣⛬ࡸ㸪ᇶᮏሙ࡜ᨐ
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ࡋࡓࡶࡢ࠿ࡢ⪃ᐹࡶᚲせ࡜⪃࠼ࡿࠋ 
୍᪉㸪ࡼࡃ▱ࡽࢀ࡚࠸ࡿࡼ࠺࡟㸪⛅㞵ᮇࡢᖹᆒሙࡢ
ᱵ㞵᭱┒ᮇ࡜ࡢᕪ␗ࡶᑠࡉࡃ࡞࠸㸦Matsumoto 1988㸹
㧗ᶫ 2003㸹ຍ⸨௚ 2004㸧ࠋࡑࡢࡼ࠺࡞ᖹᆒሙࡢᏘ⠇
㑄⛣ࡢ୰࡛㸪ຍ⸨௚(2012)ࡣ᪥ᮏิᓥ௜㏆࡛ࡢࠕ኱㞵ࠖ
ࡢ≉ᚩࡢ㸪ᬮೃᮇࡢ୰࡛ࡳࡓᕪ␗ࢆᥦ♧ࡋࡓࡀ㸪ࡑࢀ
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ࡓ࠸ࠋ 
௨ୖࡢࡼ࠺࡞௒ᚋࡢㄢ㢟ࡣ࠶ࡿࡶࡢࡢ㸪ᮏ◊✲⤖ᯝ
ࡣ㸪ᮾ᪥ᮏഃࡢᱵ㞵๓⥺ᖏ࡛ࡢ኱㞵࡟㛵ࡍࡿྎ㢼⤡ࡳ
ࡢ࢖࣋ࣥࢺࡢᐤ୚ࡢ኱ࡁࡉࡸ㸦ᱵ㞵๓⥺࡟క࠺኱㞵ࡢ
㢖ᗘࡢᑡ࡞ࡉࡢ཯࡛ᫎࡶ࠶ࡿࡀ㸧㸪ࠕᬑ㏻ࡢ㞵 ࡢࠖᐤ୚
ࡢ኱ࡁࡉ➼㸪す᪥ᮏ࡛ࡢᱵ㞵ᮇࡢ㞟୰㇦㞵࡜ࡢ⯆࿡῝
࠸㐪࠸ࢆᥦ♧ࡋ࡚࠸ࡿࠋ 
 
ㅰ㎡ 
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ೃ⎔ቃࡢᡂࡾ❧ࡕ࡜ከᙬ࡞Ꮨ⠇ឤࢆ㍈࡜ࡍࡿ ESD Ꮫ
⩦ࣉࣛࣥ㛤ⓎࡢᏛ㝿◊✲ 㸦ࠖH23ࠥ25 ᖺᗘ㸪௦⾲⪅㸸
ຍ⸨ෆ⸝㐍㸪ㄢ㢟␒ྕ㸸23650510㸧㸪ཬࡧ㸪㐃ྜ◊✲
⛉ඹྠ◊✲ࣉࣟࢪ࢙ࢡࢺ(O) ࠕᣢ⥆ྍ⬟࡞♫఍ࢆᵓ⠏
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㸦H24ࠥ26ᖺᗘ㸪௦⾲⪅㸸⸨ᒸ㐩ஓ㸧ࡢ⿵ຓࢆ୍㒊ཷ
ࡅ࡚ᐇ᪋ࡉࢀࡓࡶࡢ࡛࠶ࡿࠋ 
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